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cord injury (SCI), family members and significant others, health-care attendants,

administrators, and third-party payors. Health-care providers include not only the
interdisciplinary acute care and rehabilitation teams, but also the practitioners who
treat these individuals in a variety of settings, such as emergency rooms and outpa-
tient clinics. A neurogenic bowel after SCI has the potential to disrupt almost every
aspect of life. These guidelines were developed to improve management of neuro-
genic bowel, thereby promoting physical/functional and psychosocial quality of life in
individuals with neurogenic bowel. The specific aims are to:

The guidelines are designed for use by health-care providers, individuals with spinal

[ | Encourage clinicians, in conjunction with the individual with SCI, to assess
physical and psychosocial health outcomes over the continuum of care and to
modify management programs.

B Describe options to maximize independence in bowel management.
B I1dentify risk factors for negative outcomes.

[ | Critically review and synthesize the scientific literature on neurogenic bowel
assessment and management, short- and long-term outcomes, and effects on
gastrointestinal function.

B 1dentify gaps in the scientific knowledge on neurogenic bowel management and
outcomes.

These goals are interpreted and applied within the SCI continuum of care, includ-
ing acute, acute rehabilitation, transition to community care, and long-term care. An
adjunct guide for consumers, attendants, family members, and significant others is
under development by the panel.

These guidelines use the World Health Organization’s model of disablement
(World Health Organization, 1980) as a base. In this model, impairment represents a
condition that affects the normal structure and function of the body; disability refers
to inability to perform a task in the usual manner; and handicap refers to inability to
fulfill usual roles. This model promotes a holistic examination of neurogenic bowel
management and outcomes and emphasizes prevention of complications.

The guideline recommendations are based on scientific evidence and expert con-
sensus on the epidemiology, physiology, and pathophysiology associated with SCI;
assessment of impairment and disability; management goals and interventions;
patient, family member, and staff education; and handicaps such as psychosocial
responses.

Rosemarie B. King, PhD, RN
Chair; Guideline Development Panel



Vi NEUROGENIC BOWEL MANAGEMENT IN ADULTS WITH SPINAL CORD INJURY

Preface

ment to meeting the needs of individuals with spinal cord injury and those who sup-

port them. Bowel management is often a major source of difficulty in the
reintegration of these individuals into their home and community. Who among us
would feel confident about being present at work or school if we could not trust our
continence? Instead of five to ten minutes per day to attend to bowel needs, how
would we tolerate planning every evening around a process that takes several hours?
Our sense of privacy vis-a-vis a parent or intimacy with a spouse would be threatened
if we were required to depend on them to assist us with managing our bowel evacua-
tion and cleanup. As one of my patients recently said, “When it comes to life after
spinal cord injury, the bowel rules!”

Neurogenic Bowel Management in Adults with Spinal Cord Injury is the
third in series of evidence-based clinical practice guidelines (CPG) that attempts to
provide guidance and assistance in the decisions that are necessary to restore health,
independence, and a sense of self-control to individuals with spinal cord injury. The
information in this document will benefit people with spinal cord dysfunction, their
family members, their caregivers, their physicians, and even their insurers. We
believe that this document will help persons to customize a cost-effective bowel man-
agement program that is both adequate and predictable. When problems arise, this
document should provide the conceptual framework to develop alternative solutions.
Furthermore, as spinal cord injury survivors advance in age, physiological alterations
will bring new challenges and force new decisions. This CPG should help all of us to
meet those challenges.

Fundamental to all these tasks is an understanding of normal physiologic control
of bowel function and the alterations brought by various forms of neurological impair-
ment. Health-care professionals, whether in training or vastly experienced, will bene-
fit from this review. The bewildering array of medications available for bowel
management will become more understandable and recent advances in research will
be of benefit. Goal setting and patient teaching will be enhanced. Whether measur-
ing impairment, disability, or handicap, outcome measurement also will be supported.

My congratulations to the panel members for their excellent work and to its chair,
Rosemarie B. King, PhD, RN, for her exemplary leadership as the panel prepared this
document. My thanks to all the reviewers who contributed their time and expertise.
Also I appreciate the ongoing support—the committed people and the resources—of
the Paralyzed Veterans of America (PVA). Without PVA, we would not have been able
to undertake this project.

We look forward to the review and critique of this guideline as the field puts it to
use. As with our other offerings, we plan to publish future editions that will incorpo-
rate new research findings and correct errors and omissions. So please, let us know
your thoughts.

If we have accomplished our task, then individuals with spinal cord injury will no
longer feel ruled by their bowels.

This new offering of the Spinal Cord Medicine Consortium represents our commit-

Kenneth C. Parsons, MD
Chaar, Spinal Cord Medicine Consortium
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Summary of Recommendations

monitoring, and education concerning the neuro-

genic bowel are summarized below. The subsequent
text contains the scientific evidence and supporting
rationale for each recommendation.

The recommendations for assessment, management,

Assessment of the Neurogenic Bowel
ASSESSVMENT OF IMPAIRMENT AND DISABILITY

1. A systematic, comprehensive evaluation of bowel
function, impairment, and possible problems should
be completed at the onset of SCI and at least annually
throughout the continuum of care.

2. The patient history should include the following ele-
ments:

B Premorbid gastrointestinal function and medical
conditions.

B Current bowel program, including patient
satisfaction.

B Current symptoms, including abdominal
distention, respiratory compromise, early
satiety, nausea, evacuation difficulty, unplanned
evacuations, rectal bleeding, diarrhea,
constipation, and pain.

B Defecation or bowel care (assisted defecation
procedure) frequency, and duration and
characteristics of stool.

B Medication use and potential effect on bowel
program.

3. A physical examination should be done at the onset
of SCI and annually thereafter. The examination
should include:

B Complete abdominal assessment including
palpation along the course of the colon.

Rectal examination.

Assessment of anal sphincter tone.

Elicitation of anocutaneous and
bulbocavernosus reflexes to determine if the
patient has upper moter neuron (UMN) or
lower motor neuron (LMN) bowel.

B Stool testing for occult blood beginning at age
50.

ASSESSMENT OF FUNCTION (DISABILITY)

4. An assessment of knowledge, cognition, function, and
performance should be conducted to determine the
ability of the individual to complete bowel care or to

direct a caregiver to complete the procedure safely
and effectively. The assessment should include the
following elements:

[ | Ability to learn.

Ability to direct others.

Sitting tolerance and angle.

Sitting balance.

Upper extremity strength and proprioception.
Hand and arm function.

Spasticity.

Transfer skills.

Actual and potential risks to skin.

Anthropometric characteristics.

Home accessibility and equipment needs.

Management of the Neurogenic Bowel
DESIGNING A BOWEL PROGRAM

5.

The bowel program should provide predictable and
effective elimination and reduce evacuation problems
and gastrointestinal complaints. Bowel programs
should be revised as needed throughout the continu-
um of care.

Within established parameters of safety and effective-
ness, the design of the bowel program should take
into account attendant care, personal goals, life
schedules, role obligations of the individual, and self-
rated quality of life.

Bowel programs should be initiated during acute care
and continued throughout life, unless full recovery of
bowel function returns. Differences in bowel pro-
grams for reflexic and areflexic bowels include type
of rectal stimulant, consistency of stool, and frequen-
cy of bowel care. To establish a bowel program:

[ | Encourage appropriate fluids, diet, and activity.
Choose an appropriate rectal stimulant.

Provide rectal stimulation initially to trigger
defecation daily.

Select optimal scheduling and positioning.

Select appropriate assistive techniques.

Evaluate medications that promote or inhibit
bowel function.
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8. A consistent schedule for defecation should be estab-
lished based on factors that influence elimination,
preinjury patterns of elimination, and anticipated life
demands.

9. Prescribe mechanical and/or chemical rectal stimula-
tion to predictably and effectively evacuate stool.

10. The use of assistive techniques should be individual-
ized and their effectiveness in aiding evacuation
should be evaluated. Push-ups, abdominal massage,
Valsalva maneuver, deep breathing, ingestion of
warm fluids, and a seated or forward-leaning position
are some of the techniques used to aid in bowel

emptying.
NUTRITION

11. Individuals with SCI should not be placed uniformly
on high fiber diets. A diet history should be taken to
determine the individual’s usual fiber intake. The
effects of current fiber intake on consistency of stool
and frequency of evacuation should be evaluated. A
diet containing no less than 15 grams of fiber daily is
needed initially. Increases in fiber intake should be
done gradually, from a wide variety of sources.
Symptoms of intolerance should be monitored, and
reductions in fiber are recommended, if they occur.

12. The amount of fluid needed to promote optimal stool
consistency must be balanced with the amount need-
ed for bladder management. In general, fluid intake
should be approximately 500 ml/day greater than the
standard guidelines used to estimate the needs of the
general public (National Research Council, 1989).
Standard guidelines indicate that adult fluid needs can
be estimated by either of the following formulas:

1 ml fluid/Kcal of energy needs + 500 ml/day
or
40 ml/kg body weight + 500 ml/day

MANAGING THE NEUROGENIC BOWEL AT
HOME OR IN THE COMMUNITY

13. Appropriate adaptive equipment for bowel care
should be prescribed based on the individual’s func-
tional status and discharge environment.

14. Careful measures should be taken to avoid pressure
ulcers and falls related to the use of bowel care
equipment.

15. Adequate social and emotional support should be
available to help individuals manage actual or poten-
tial disabilities and handicaps associated with neuro-
genic bowel.

16. All aspects of the bowel management program should
be designed to be easily replicated in the individual’s
home and community setting.

MONITORING PROGRAM EFFECTIVENESS

17. The following variables should be monitored during
and documented after every bowel care procedure
during hospitalization or when developing or revising
a bowel program in any community setting:

B Date and time of day.

Time from rectal stimulation until defecation is
completed.

Total time for completion of bowel care.
Mechanical stimulation techniques.
Pharmacological stimulation.
Position/assistive techniques.

Color, consistency, and amount of stool.

Adverse reactions.

Unplanned evacuations.

18. When a bowel program is not effective (i.e., if consti-
pation, GI symptoms or complications, or unplanned
or delayed evacuations occur) and a consistent sched-
ule has been adhered to, changes in the following
components should be considered:

Bl Diet.

Fluid intake.

Level of activity.
Frequency of bowel care.

Position/assistive techniques.

Type of rectal stimulant.
B Oral medications.

19. In the absence of adverse reactions and indicators for
potential medical complications, the bowel care regi-
men should be maintained for 3 to 5 bowel care
cycles prior to considering possible modifications.
Only one element should be changed at a time.

20. When evaluating individuals complaining of bowel
management difficulties, adherence to treatment rec-
ommendations should be assessed.

21. Colorectal cancer must be ruled out in individuals
with SCI over the age of 50 with a positive fecal
occult blood test or with a change in bowel function
that does not respond to corrective interventions.



Managing Complications of the
Neurogenic Bowel

22. Knowledge of the unique clinical presentation and
prompt diagnosis of common complications are nec-
essary for the effective treatment of conditions asso-
ciated with the neurogenic bowel in individuals with
spinal cord injury.

23. Constipation after SCI is manifested by unusually long
bowel care periods, small amounts of results, and dry,
hard stools. Its causes should be investigated.

24. Management of chronic constipation in individuals
with SCI should start with the establishment of a bal-
anced diet, adequate fluid and fiber intake, increased
daily activity, and to the extent possible, reduction or
elimination of medication contributing to constipa-
tion. If evacuation of stool has not occurred within
24 hours of scheduled evacuation or if stool is hard-
formed and difficult to pass, a trial is warranted of a
bulk-forming agent or of one or more of the following
categories of laxative agents: lubricants, osmotics,
and stimulant cathartics. These agents should be
ingested at least 8 hours before planned bowel care.

25. Effective treatment of common complications of neu-
rogenic bowel in individuals with spinal cord injury,
including fecal impaction and hemorrhoids, is neces-
sary to minimize potential long-term morbidities.

26. Prokinetic medication should be reserved for use in
individuals with severe constipation or difficulty with
evacuation that is resistant to modification of the
bowel program.

Surgical and Nonsurgical Therapies

27. Biofeedback is not likely to be an effective treatment
modality for most individuals with spinal cord injury.

28. The decision about a colostomy or ileostomy should
be based upon the results of specialized screening
procedures and the individual’s expectations. If
surgery is decided upon, a permanent stoma is the
best option.

29. Proposed surgical changes in the anatomy of individ-
uals with SCI should be reviewed with the individual
and the interdisciplinary team. These considerations
should include discussions of anesthesia, surgical and
postoperative risks, body image, independence in self-
management after the procedure, and the perma-
nence of the procedure.

CLINICAL PRACTICE GUIDELINES

Education Strategies for the
Neurogenic Bowel

30.

31.

Educational programs for bowel management should
be structured and comprehensive; should consider
the home setting and available resources; and should
be directed at all levels of health-care providers,
patients, and caregivers. The content and timing of
such programs will depend on medical stability, readi-
ness to learn, safety, and related factors. An educa-
tional program for bowel management after SCI
should include:

Anatomy.
Process of defecation.
Effect of SCI on bowel function.

Description, goals, and rationale of successful
bowel program management.

Factors that promote successful bowel
management.

Role of regularity, timing, and positioning in
successful bowel management.

Safe, effective use of assistive devices and
equipment.

Techniques for manual evacuation, digital
stimulation, and suppository insertion.

Prescription bowel medications.

Prevention and treatment of common bowel
problems, including constipation, impactions,
diarrhea, hemorrhoids, incontinence, and
autonomic dysreflexia.

When and how to make changes in medications
and schedules.

[ | Management of emergencies.

[ | Long-term implications of neurogenic bowel
dysfunction.

Patient and caregiver knowledge of, performance of],
and confidence in the recommended bowel manage-
ment program should be assessed at each follow-up
evaluation.

3
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The Spinal Cord Medicine Consortium

Guideline Development Process

erans of America joined in a consortium in June

1995 to develop clinical practice guidelines in spinal
cord medicine. A steering committee was established
to lead the guideline development process, identify
topics, select panels of experts for each topic, and
carry out a comprehensive plan of dissemination and
utilization. The steering committee is composed of
one representative with CPG experience from each
consortium member organization. PVA provides
financial resources, administrative support, and pro-
grammatic coordination of consortium activities.

After studying the processes used to develop

other guidelines, the consortium steering committee
unanimously agreed on a new, modified, scientific
evidence-based model derived from the Agency for
Health Care Policy and Research. The model is:

S eventeen organizations, including the Paralyzed Vet-

B Interdisciplinary, to reflect the multiple
information needs of the spinal cord medicine
practice community.

[ | Responsive, with a timeline of 12 months for
completion of each guideline.

[ | Reality-based, to make the best use of the time
and expertise of the clinicians who serve as
panel members, field expert reviewers, and
select topic consultants.

The consortium’s approach to the development
of evidence-based guidelines is both innovative and
cost-efficient. The process recognizes the specialized
needs of the national spinal cord medicine communi-
ty, encourages the participation of both payer repre-
sentatives and consumers with spinal cord injury, and
emphasizes utilization of graded evidence drawn
from the international scientific literature.

The Spinal Cord Medicine Consortium is unique
to the clinical practice guidelines field in that it
employs highly effective management strategies
based on the availability of resources in the health-
care community; it is coordinated by a recognized
national consumer organization with a reputation for
providing effective service and advocacy for individu-
als with spinal cord injury and disease; and, it
includes third-party and reinsurance payer organiza-
tions at every level of the development and dissemi-
nation process. The consortium expects to work on
four or more CPG topics per year. Evaluation and
revision of previously completed guidelines will be
undertaken as newly acquired research knowledge
demands.

The guideline development process adopted by
the Spinal Cord Medicine Consortium consists of 12
steps, leading to panel consensus and organizational
endorsement. After the steering committee chooses
a topic, the group selects a panel of experts who
have conducted independent scientific investigations,
published in the field, and demonstrated their leader-
ship in the topic area. Following a detailed explica-
tion of the topic by select steering committee and
panel members, consultant methodologists review the
international literature, grade and rank the quality of
the research studies, prepare evidence tables, and
conduct statistical meta-analyses and other special-
ized studies, as warranted. The panel chair then
assigns specific sections of the topic to individual
panel members, based on their area of expertise, and
writing begins on each component. The panel mem-
bers draw heavily from the references and other
materials furnished by the methodological support
group.

‘When the panel members have completed their
sections, a draft guideline document is generated.
The CPG panel incorporates new literature citations
and other evidence-based information not previously
available. After panel members have reviewed all the
sections and chapters, some parts are rewritten to
ensure that the document is complete and accurate.
Then, each guideline recommendation is discussed
and voted on to determine the level of consensus
among panel members. At this point, charts, graphs,
algorithms, and other visual aids, as well as a com-
plete bibliography, are added, and the full document
is sent to legal counsel for review.

After legal analysis to consider antitrust,
restraint-of-trade, and health policy matters, the draft
CPG document is reviewed by clinical experts from
each of the consortium organizations and by other
select experts and consumers. The review comments
are assembled, analyzed, and entered into a database
by the PVA Consortium Coordinating Office staff and
incorporated into the document. Following a second
legal review, the CPG document is distributed to all
consortium organization governing boards. Final
technical details are negotiated among the panel
chair, members of the organizations’ boards, and
expert panelists. If substantive changes are required,
the draft receives a final legal review. The document
is then ready for editing, formatting, and preparation
for publication.

The benefits of clinical practice guidelines for
the spinal cord medical practice community are
numerous. Among the more significant applications
and results are the following:



Clinical practice options and care standards.
Building blocks for pathways and algorithms.

Medical and health professional education and
training.

Knowledge base for improved professional
consensus building.

Evaluation studies of CPG use and outcomes.

Cost and policy studies for improved
quantification.

Research gap identification.

Primary source for consumer information and
public education.

Neurogenic Bowel Management Guideline
Methodology

The strategy for finding evidence relevant to the
management of neurogenic bowel in individuals with
SCI is modeled after the methods recommended by
the Agency for Health Care Policy and Research and
the National Academy of Sciences Institute of Medi-
cine. First, an initial search of the MEDLINE data-
base from 1966 to 1997 was conducted, the main
issues associated with neurogenic bowel were identi-
fied, and the volume of literature available on the sub-
ject was estimated. A limited number of selected
overviews and review articles was retrieved and used
to identify relevant topics. The main areas of interest
were pathophysiology, management, prophylaxis,
treatment of complications, epidemiology, and eco-
nomic issues.

Data extraction forms were developed to stan-
dardize the collection of data used for evaluation.
This form included sections on study design; study
population; demographics; inclusion and exclusion
criteria; intervention, management, and prophylactic
techniques: methods used to measure bowel function
(if applicable); techniques for statistical analysis (if
any); results; and conclusions. The forms were pilot-
tested by 5 abstractors who evaluated a sample of 10
articles from the initial searches. The results of this
pilot-test were used to revise the extraction form.

The primary search strategy was identified dur-
ing a conference call to explicate the guideline topic,
identify the intended audience, and establish inclusion
and exclusion criteria for the literature searches. The
initial focus of the articles—traumatic or nonprogres-
sive etiologies of spinal cord dysfunction—was broad-
ened to include articles on nontraumatic SCI because
many authors grouped both traumatic and nontrau-
matic SCI together in the samples. Articles on pro-
gressive and congenital spinal cord disorders and
animal studies were excluded. Initially, the literature
search included children and adults, but was subse-
quently narrowed to concentrate on adults of all ages
with SCI. Consequently, articles discussing neuro-
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genic bowel in pediatric populations were excluded
from further consideration. Initially, all articles writ-
ten in English, French, and German were included;
unanticipated difficulties later limited articles to Eng-
lish only. Case series, case studies, crossover studies,
and “n-of-one” studies were included because the lit-
erature is relatively lacking in nonobservational stud-
ies. Review articles and articles examining functional
outcomes for individuals with SCI were included if
bowel management or neurogenic bowel was the
focus of discussion.

Appropriate key words and Index Medicus sub-
headings (MeSH) were identified during the topic
explication process and were used to search the
MEDLINE database (1966-97) and the CINAHL nurs-
ing and allied health database (1982-97). For related
nonclinical topics, such as quality of life and individ-
ual satisfaction, literature searches were conducted
using the PsychLit database (1974-present). When-
ever possible, “exploded” MeSH subheadings were
used, allowing the capture of more relevant literature
than would be discovered using text word searches.
Second-level searches were conducted using the
major and minor MeSH subheadings retrieved from
relevant articles.

Abstracts culled from the searches were
reviewed, using the inclusion and exclusion criteria,
to determine relevance to management of the neuro-
genic bowel. Those abstracts that met the criteria
were retrieved. If an article did not have an abstract
or if its relevance was unclear, the article was
retrieved for further evaluation. Additionally, the ref-
erence lists of all relevant articles were reviewed to
identify additional or “fugitive” articles.

The data extraction forms were used to compile
information from the approximately 200 articles
found in the primary and secondary searches.
Extracted information was compiled into evidence
tables according to subject area, including adjunctive
therapies, biofeedback and behavioral therapy, com-
parisons of bowel management programs, complica-
tions, dietary intake and nutrition, educational
interventions, prokinetic agents, quality of life, oral
laxatives and rectal stimulants, and surgical interven-
tions. Additional tables were created for epidemiolo-
gy, economic issues, physiology (normal and
pathophysiology), as well as for review articles of
neurogenic bowel management and related topics,
(such as pulsed irrigation enhanced evacuation, func-
tional electrical stimulation, and the bowel manage-
ment protocols of various rehabilitation institutions).

The methodologists disseminated relevant articles
and evidence tables to panel members for study and
consideration for inclusion. During the subsequent
periods, the methodologists responded to queries
from the panel chair and panel members. Additional
articles identified by panel members were extracted
and supplemental evidence tables were created and
disseminated, as required.
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STRENGTH OF SCIENTIFIC EVIDENCE FOR THE
RECOMMENDATIONS

The methodologists began by employing the hier-
archy first discussed by Sackett (1989) and later
enhanced by Cook et al. (1992) and the U.S. Preven-
tive Health Services Task Force (1996), presented in
Table 1. Additionally, each study was evaluated for
internal and external validity. Factors affecting inter-
nal validity (i.e., the extent to which the study provid-
ed valid information about the individuals and
conditions studied) included sample size and statisti-
cal power; selection bias and inclusion criteria; selec-
tion of control groups, if any; randomization methods
and comparability of groups; definition of interven-
tions and/or exposures; definition of outcome mea-
sures; attrition rates; confounding variables; data
collection methods and observation bias; and methods
of statistical analysis. External validity—the extent to
which the study findings were generalizable to condi-
tions other than the setting of the study—was evaluat-
ed through an examination of the characteristics of
the study population, the clinical setting and environ-
ment, and the investigators and providers of care.
The resulting rankings were provided to the panel
members during the writing and deliberation process.

If the literature supporting a guideline recom-
mendation came from two or more levels, the num-
ber and level of the studies were reported (e.g., in
the case of a guideline recommendation that was
supported by two studies, one a level III, the other a
level V, the “scientific evidence” was indicated as “one
level III study and one level V study”).

TABLE 1
Hierarchy of the Levels of Scientific Evidence

Level Description

| Large randomized trials with clear-cut results (and
low risk of error)

Il Small randomized trials with uncertain results (and
moderate to high risk of error)

1] Nonrandomized trials with concurrent or
contemporaneous controls

[\ Nonrandomized trials with historical controls

\% Case series with no controls

Sources: Sackett D. L., Rules of evidence and clinical recommen-
dations on the use of antithrombotic agents; Chest 95 (2 Suppl)
(1989): 25-4S; and U.S. Preventive Health Services Task Force,
Guide to Clinical Preventive Services: An Assessment of the
Effectiveness of 169 Interventions (Baltimore: Williams and
Wilkins, 1989).

Next, each of the guideline recommendations
was classified, according to the level of scientific evi-
dence used in the development of the recommenda-
tion. The schema used by the panel is shown in
Table 2. It should be emphasized that these ratings,

like those just described, represent the strength of
the supporting evidence, not the strength of the rec-
ommendation itself. The strength of the recommen-
dation is indicated by the language describing the
rationale.

Category A requires that the guideline recom-
mendation be supported by scientific evidence from
at least one properly designed and implemented ran-
domized, controlled trial, providing statistical results
that consistently support the guideline statement.
Category B requires that the guideline recommenda-
tion be supported by scientific evidence from at least
one small randomized trial with uncertain results;
this category also may include small randomized tri-
als with certain results where statistical power is low.
Category C recommendations are supported either
by nonrandomized, controlled trials or by trials for
which no controls were used (observational studies).

If a guideline recommendation was supported by
literature that crossed two categories, both categories
were reported (e.g., a guideline recommendation that
included both level II and III studies would be classi-
fied as categories B/C and be indicated as “grade of
recommendation-B/C”).

In situations where no published literature exist-
ed, consensus of the panel members and outside
expert reviewers was used to develop the guideline
recommendation and the “grade of recommendation”
is indicated as “expert consensus.”

TABLE 2
Categories of the Strength of Evidence Associated
with the Recommendation

Category Description
A The guideline recommendation is supported by
one or more level | studies
B The guideline recommendation is supported by
one or more level Il studies
C The guideline recommendation is supported

only by level llI, IV, or V studies

Sources: Sackett, D.L., Rules of evidence and clinical recommen-
dations on the use of antithrombotic agents; Chest 95 (2 Suppl)
(1989): 25-4S; and U.S. Preventive Health Services Task Force;
Guide to Clinical Preventive Services: An Assessment of the
Effectiveness of 169 Interventions (Baltimore: Williams and
Wilkins, 1989).



STRENGTH OF PANEL OPINION

After deliberation and discussion of each guide-
line recommendation and the supporting evidence,
the level of expert panel agreement with the recom-
mendation was assessed as either low, moderate, or
strong. In this assessment, each panel member was
asked to indicate his or her level of agreement on a
5-point scale, with 1 corresponding to neutrality and
5 representing maximum agreement. Panel members
could abstain from this voting process for a variety
of reasons, such as lack of expertise associated with
a particular guideline recommendation. Subsequent-
ly, the scores were aggregated across the panel mem-
bers, and an arithmetic mean was calculated. This
mean score was then translated into low, moderate,
or strong, as shown in Table 3.
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TABLE 3
Levels of Panel Agreement with the Guideline
Recommendation

Level Mean Agreement Score
Low 1.0 to less than 2.33
Moderate 2.33 to less than 3.67

Strong 3.67 to 5.0
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Introduction

neurogenic bowel is a life-altering impairment of
Agastrointestmal and anorectal function resulting

from a lesion of the nervous system that can lead
to life-threatening complications. It is common fol-
lowing spinal cord injury (SCI) and has the potential
to influence the social, emotional, and physical well-
being of individuals living with SCI. Establishment of
an effective bowel management program can mini-
mize the development of disability and handicaps
related to neurogenic bowel. Nevertheless, research
reports on neurogenic bowel outcomes document a
high prevalence of gastrointestinal (GI) complaints
and a negative impact on quality of life after SCI
(Glickman and Kamm, 1996; Kirk et al., 1997; Levi
et al., 1995; Stone et al., 1990a). The litany of com-
plications and evacuation problems is extensive and
includes, but is not limited to, ileus, gastric ulcers,
gastroesophageal reflux, autonomic dysreflexia, pain,
distention, diverticulosis, complications such as hem-
orrhoids, nausea, appetite loss, impaction, constipa-
tion, diarrhea, delayed evacuation, and unplanned
evacuation (Glickman and Kamm, 1996; Gore et al.,
1981; Kirk et al., 1997; Stone et al., 1990a). Up to
23 percent of individuals with long-term SCI have
required hospitalization for one or more of these
complaints (Kirk et al., 1997; Stone et al., 1990a).

Bowel dysfunction has been reported to affect
life activities or lifestyle in 41 percent to 61 percent
of subjects (Glickman and Kamm, 1996; Kirk et al.,
1997), to be a moderate to severe life problem (Levi
et al., 1995), and to be related to depression (Glick-
man and Kamm, 1996). Dunn (1977) reported that
the occurrence of uncontrolled bowel evacuation was
the source of the greatest social discomfort in sub-
jects with SCI. Such findings suggest the need to
consider and incorporate quality of life into the devel-
opment of interventions and as an outcome in pro-
gram evaluation and research.

Despite the frequency of complications, evacua-
tion difficulties, and negative psychosocial outcomes,
few controlled studies have been reported on meth-
ods to improve neurogenic bowel management. For
instance, a limited number of studies have been
reported on innovations to enhance the effectiveness
of rectal stimulants (Dunn and Galka, 1994; Frost et
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al., 1993; House and Stiens, 1997; MacDonagh et al.,
1990; Stiens, 1995). Furthermore, few clinical prac-
tices related to bowel health (such as the components
of a bowel management program or patient educa-
tion) have been examined in controlled studies.
Because there have been so few randomized con-
trolled trials published on this topic, many of the rec-
ommendations in this set of guidelines are based on
expert opinion rather than research. The basis for
each recommendation is clearly delineated. A
research agenda was developed to identify priority
areas needed to support evidence-based practice in
neurogenic bowel management in adults with SCI.

Epidemiology of Spinal Cord Injury and
Neurogenic Bowel

This section reviews the literature on the epi-
demiology of spinal cord injury in general and on
neurogenic bowel in particular. Estimates of inci-
dence and prevalence in the United States are pre-
sented first, followed by a description of the
demographic distribution of cases and the etiology of
injury. Finally, studies examining the rates of bowel-
related mortality, impairment and disability, and seri-
ous complications are examined.

Most estimates place the number of new cases of
spinal cord injury in the United States at approximate-
ly 10,000 per year (approximately 30-35 cases per
million population).{ The number of individuals living
with spinal cord injury in the United States has been
estimated to range between 183,000 and 251,000.
(Collins, 1987; Devivo et al., 1980, 1992; Ergas,
1985; Harvey et al., 1987).2 Nevertheless, little in the
epidemiological research literature speaks to the issue
of the frequency or distribution of neurogenic bowel
as a consequence of spinal cord injury. Two studies
examine the need for bowel management or the inci-
dence of fecal or bowel incontinence; however, these
studies do not provide estimates using the same mea-
sure and thus are difficult to compare. Glickman and
Kamm (1996) reported that 95 percent of 115 con-
secutive outpatients with spinal cord injury required at
least one therapeutic procedure to initiate defecation.
Subbarao et al. (1987) retrospectively examined the
rehabilitation outcomes of 87 patients discharged

IWide variation in both incidence and prevalence rates exists as a result of the sources of data and the techniques used to estimate
these rates (e.g., extrapolation from existing surveys, use of mathematical models). Researchers have relied on data such as state-
level SCI or trauma registries (Burney et al., 1993; Ergas, 1985), national health surveys (Brachen et al. 1981; Collins, 1987), data
from the Model Spinal Cord Injury Care System (presently residing at the National Spinal Cord Injury Statistical Center) (DeVivo et al.,
1980, 1992), and epidemiological surveys designed to obtain data about individuals with SCI (Harvey et al., 1990; Kraus et al., 1975).
Readers interested in more detail about the estimation of SCI incidence and prevalence and the limitations and biases associated with

the existing estimates are referred to Berkowitz et al. (1992).

2 This range is slightly higher than that reported in the National Spinal Cord Injury Statistical Center’s Spinal Cord Injury Facts and
Figures at a Glance because we used the 1995 U.S. Census population estimate of 261.6 million (U.S. Bureau of the Census, 1995)

rather than the 1990 Census figures.



from a spinal cord injury rehabilitation unit. Twenty-
five percent of patients age 50 and older and 3 per-
cent of patients under 50 were incontinent of stool.
Because incontinence was not defined, it is not
known if incontinence referred to absence of voli-
tional control or unplanned evacuation.

Several studies indicate that unidentified gas-
trointestinal complications may account for 5 percent
to 10 percent of deaths associated with SCI (Charney
et al., 1975; Juler and Eltorai, 1985; Miller et al.,
1975; Whiteneck et al., 1992). In examining the
records of 567 hospitalized SCI patients, Gore et al.
(1981) found that 11 percent (87 total complications)
had serious gastrointestinal complications. These
complications were more frequent among individuals
with cervical and upper thoracic injuries (14 percent
and 11 percent, respectively) than among individuals
with lower thoracic (6 percent) and lumbar-sacral (5
percent) injuries.

Complications observed during the first month
postinjury included reflex ileus in 26 people with SCI
(4.6 percent), peptic ulcers in 8 (1.4 percent), and
pancreatitis in 2 (2.2 percent). Fecal impaction,
which occurred in 39 (6.9 percent) individuals with
SCI, was the most common complication after the
first month postinjury, followed by peptic ulcers in
0.7 percent of the population studied. No studies on
the economics of bowel management were found.

Anatomy and Physiology
COLON ANATOMY

The colon can be visualized as a closed, compli-
ant tube that takes a clockwise circumferential course
through the abdomen. It is bounded by the ileocecal
sphincter at its origin and by the anal sphincter at the
perineum. At the end of the colon, the continuous
inner smooth muscle layer of the rectum thickens to
produce the internal anal sphincter (IAS). The exter-
nal anal sphincter (EAS) is a circular band of striated
muscle that contracts with the pelvic floor. The pub-
orectalis muscle loops around the proximal rectum
and maintains the nearly 90° anorectal angle by tether-
ing the rectum toward the pubis (Stiens et al., 1997).

Together, the IAS, EAS, and the puborectalis act
in concert to maintain fecal continence. Continence in
the resting state is maintained by the tonic activity of
the IAS (Schweiger, 1979). Reflex contraction of the
EAS and puborectalis prevents incontinence with
cough or Valsalva maneuver.

The colon and pelvic floor receive parasympathet-
ic, sympathetic, and somatic innervation. The colon
wall contains an enteric nervous system that includes
Auerbach’s plexus (intramuscular myenteric), which is
situated between the longitudinal and circular muscle
layers, and Meissner’s plexus, which is located in the
submucosa. The enteric nervous system coordinates
much of the colonic wall movement, which mixes and
locally advances stool through the colon.

The extrinsic innervation of the colon consists of
parasympathetic, sympathetic, and somatic nerves.
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Afferent and efferent fibers that complete reflex arcs
and modulate peristalsis are carried by the vagus,
pelvic, and hypogastric nerves and respond to a wide
variety of mechanical and chemical stimuli. The
vagus nerve provides parasympathetic innervation to
the gut from the esophagus to the splenic flexure of
the colon. The pelvic nerve (also called nervi eri-
gentes or inferior splanchnic nerves) carries pelvic
parasympathetic fibers from sacral spinal cord levels
S2-S4 to the descending colon and rectum. Some
pelvic nerve branches travel proximally within the
colon wall and overlap with the vagal innervated
transverse and ascending colon segments (Sarna,
1991). Sympathetic innervation of the colon comes
via the superior and inferior mesenteric (T9-T12) and
the hypogastric (lumbar colonic T12-L3) nerves. The
EAS is supplied by the somatic pudendal nerve (S2-
S4), which innervates the pelvic floor.

COLON PHYSIOLOGY

Storage

The colon forms and contains stool, supports
growth of symbiotic bacteria (Gibson and Roberfroid,
1995), secretes mucus for feces lubrication, and pro-
pels stool toward the anus. It reabsorbs water, elec-
trolytes, short-chain fatty acids, and bacterial
metabolites, giving form to the feces.

Propulsion

Small and large intestinal movement is coordinat-
ed primarily within the gut wall, with some spinal
cord but minimal brain influence. Peristaltic waves
may travel toward or away from the ileocecal valve,
mixing feces in the right colon, but consistently drive
contents to the anus in the left colon (Christensen,
1991). The coordination of colonic motility is accom-
plished with three primary transmission mechanisms:
chemical, neurogenic, and myogenic (Bassotti et al.,
1995). Chemical control modulates colonic activity
with neurotransmitters and hormones (Bassotti et al.,
1995; Sarna, 1991). Local neurogenic control is via
the enteric nervous system, which coordinates all seg-
mental motility and some propagated movement
(Sarna, 1991). Enteric reflexes do not require extrin-
sic colonic innervation (Bayliss and Starling, 1899).
When the intestinal wall is stretched or dilated, the
nerves in the myenteric plexus cause the muscles
above the dilation to constrict and those below the
dilation to relax, propelling the contents caudally.
The combined contraction of smooth muscle cells is
triggered by electric coupling through gap junctions,
which allow myogenic transmission from cell to cell
(Christensen, 1991). Sympathetic prevertebral reflex
circuits have been hypothesized to be primarily
inhibitory and to aid in the storage function of the
colon (Szurszewski and King, 1989; Weems and
Szurszewski, 1977).

Extrinsic reflex pathways from the central ner-
vous system to the intestine and colon both facilitate



and inhibit motility. Vagal reflexes increase propul-
sive peristalsis of the small intestine down through
the transverse colon. Sacral parasympathetic reflex-
es are excitatory and are relayed from the colon to
sacral spinal cord segments within the conus
medullaris and back along the pelvic nerve. Spinal
cord-mediated reflexes via the pelvic nerve are initi-
ated from enteric circuits in response to colonic dila-
tion and serve to reinforce colonic-initiated
propulsive activity in defecation (Sarna, 1991). The
rectocolic reflex is a pelvic nerve-mediated pathway
that produces propulsive colonic peristalsis in
response to chemical or mechanical stimulation of
the rectum and anal canal. Stimulation of the
parasympathetic pelvic splanchnic nerve can
increase motility of the entire colon.

Colonic movements can be individual segmental
contractions, organized groups (colonic migrating or
nonmigrating), and special propulsive (giant migrat-
ing contractions, or GMC) (Sarna, 1991) waves of
peristalsis that propel stool over long distances. In
the neurally intact state, colonic transport takes 12 to
30 hours from the ileocecal valve to the rectum
(Menardo et al., 1987).

Continence

In the resting state, fecal continence is main-
tained by a closed IAS and by the acute angle of the
anorectal canal produced by the puborectalis sling.
Sympathetic (L1-L2) discharges via the lumbar
colonic nerve increases IAS tone. IAS tone is inhibit-
ed with rectal dilatation by stool (rectalanal inhibitory
reflex) or digital stimulation.

Defecation

Voluntary control of abdominal musculature and
relaxation of the EAS permit willful defecation at
times of increased colonic motility. In the neurally
intact state, defecation begins with spontaneous invol-
untary advancement of stool into the rectum (Sarna,
1991). The urge to defecate comes from the rectal
and puborectalis stretch (Rasmussen, 1994). Stool
can be temporarily retained by the voluntary contrac-
tion of the EAS. Defecation occurs with relaxation of
the puborectalis muscle and the EAS. This produces a
straighter anorectal tunnel for stool passage, driven by
peristalsis and increased intraabdominal pressure pro-
duced by the Valsalva maneuver (Stiens et al., 1997).

Pathophysiology of the Neurogenic Bowel
SPINAL SHOCK

Spinal shock is a term for the phenomenon of
temporary loss or depression of all or most reflex
activity below the level of the spinal cord injury in the
period following injury (Atkinson, 1996). Spinal
shock may last from hours to weeks. Autonomic
reflex arcs are variably affected during spinal shock
because they often traverse ganglia outside of the
spinal cord. During the first few weeks after SCI,
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reflex-mediated defecation is less robust. The termi-
nation of spinal shock is signaled by the return of
reflex activity, which typically follows a pattern from
proximal to distal.

GASTROCOLIC RESPONSE

The gastrocolic response or gastrocolic reflex,
which is triggered by feeding, produces propulsive
peristalsis of the small intestine and colon. This
response may be facilitated by a fatty or proteina-
ceous meal or blunted by anticholinergic drugs. The
mechanism has not been conclusively defined (Stiens
et al., 1997) and may include neural (Snape et al.,
1979) and hormonal (Connell et al., 1963) influences.
Connell et al. (1963) studied alterations in motility of
the rectosigmoid in subjects with clinically complete
transverse spinal cord lesions. In this study, ingested
food caused an increase in colonic motility that would
start in less than 15 minutes and could last longer
than an hour. In contrast, a study by Glick et al.
(1984) failed to demonstrate any evidence of a gas-
trocolic response in nine subjects with spinal cord
injuries. It seems likely that the gastrocolic response
remains active in at least some individuals with spinal
cord injuries.

EFFECTS ON COLONIC AND RECTAL
COMPLIANCE AND MOTILITY

Intracolonic pressures have been studied in sub-
jects with upper motor neuron SCI. Colonometro-
gram studies of SCI individuals with complete
thoracic-level injuries following the gradual instillation
of water have demonstrated low compliance, by pro-
ducing abnormal pressures of 40mm Hg at volumes
as low as 300 ml. (Glick et al., 1984; Meshkinpour et
al., 1983; White et al., 1940). Neurally intact sub-
jects’ colons could be instilled with greater than 2000
ml before such pressures were observed. However,
localized balloon manometric studies of rectal compli-
ance (Frenckner, 1975; MacDonagh et al., 1992;
Nino-Murcia et al., 1990) revealed no significant dif-
ferences between persons with thoracic SCI and nor-
mal controls. Further research is needed to reconcile
these findings.

Intraluminal electromyographic recordings of the
colon wall have revealed higher basal colonic myo-
electric activity in SCI. Fasting myoelectric activity of
the colons of persons with cervical and thoracic SCI
has revealed more spike wave activity (N=6
p <0.025) than controls (Aaronson et al., 1985).
Rectal recordings reveal dysrhythmic discharges in
subjects with upper motor neuron lesions and no
recordable electrical activity in lower motor neuron
SCI (Shafik, 1995).

Colonic transit times have been studied in people
with upper motor neuron SCI. By utilizing swallowed
radiopaque markers, mean total transit times have
been measured at 80.7 £+ 11 hours for individuals
with SCI as compared with 39 + 5 hours for neurally



intact adults (Nino-Murcia et al., 1990). The main
delay has been demonstrated to be at the descending
colon and anorectum (Beuret-Blanquart et al., 1990;
Menardo et al., 1987). Other radioisotopic methods
(Keshavarzian et al., 1995) with scintigraphy and
radiographic marker studies (Nino-Murcia et al.,
1990) suggest slowing along the entire length of the
colon.

ALTERATIONS IN THE ANAL SPHINCTER

Several studies (Denny-Brown and Robertson,
1935; Frenckner, 1975; Schuster, 1975) have demon-
strated that resting anal pressures and reflex IAS
relaxation in individuals with SCI are similar to those
observed in neurally intact individuals. The function
of the EAS also has been studied in individuals with
SCI (Frenckner, 1975). In eight with transverse
injuries of the spinal cord, rectal distention with a
balloon stimulated contraction of the striated EAS.
Contractions of the EAS of individuals with SCI
occurred less frequently and at greater volumes of
inflation than neurally intact controls. In all of the
subjects with SCI, the balloon was reflexively defecat-
ed after inflation. This occurred in none of the neu-
rally intact controls.

Hyperactive reflex defecation appears to be
spinal reflex mediated as it is diminished after selec-
tive sacral posterior root rhizotomy (Sun et al.,
1995). Longo et al. (1995) indicate that EAS tone
at rest is similar to resting IAS tone, but markedly
below squeeze pressures of the EAS that can be will-
fully generated by neurally intact individuals. Nino-
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Murcia et al. (1990) found two abnormal patterns of
anorectal response to balloon dilatation after SCI:
high rectal compliance and anorectal dyssynergia
(anal sphincter contraction in response to rectal
contraction).

FUNCTIONAL RESULTS

The effect of SCI on colonic and anorectal func-
tion has been reviewed by Stiens et al. (1997).
Depending on the location of injury, SCI produces
two different patterns of bowel dysfunction. An
injury above the sacral segments of the spinal cord
produces a reflexic or upper motor neuron (UMN)
bowel in which defecation cannot be initiated by vol-
untary relaxation of the EAS. Inability to voluntarily
modulate descending inhibition and spasticity of the
pelvic floor prevents EAS relaxation, thus promoting
stool retention. However, nerve connections between
the spinal cord and colon and in the colonic wall
remain intact, allowing for reflex coordination of
stool propulsion.

A complete injury at the sacral segments (or the
cauda equina) results in an areflexic or lower motor
neuron (LMN) bowel in which no spinal cord-mediat-
ed reflex peristalsis occurs. The myenteric plexus
within the colonic wall coordinates slow stool propul-
sion, and the denervated EAS has low tone. This
results in a sluggish stool movement, a dryer,
rounder shape, and a greater risk for fecal inconti-
nence through the hypotonic anal sphincter.

1"
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Recommendations

Assessment of the Neurogenic Bowel
ASSESSMENT OF IMPAIRMENT AND DISABILITY

1.

A systematic, comprehensive evaluation of
bowel function, impairment, and possible prob-
lems should be completed at the onset of SCI
and at least annually throughout the continuum
of care. (Scientific evidence—none; grade of recom-
mendation—expert consensus; strength of panel opin-
ion—strong)

The patient history should include the following
elements:

B Premorbid gastrointestinal function and medical
conditions.

B Current bowel program, including patient
satisfaction.

B Current symptoms, including abdominal
distention, respiratory compromise, early
satiety, nausea, evacuation difficulty, unplanned
evacuations, rectal bleeding, diarrhea,
constipation, and pain.

B Defecation or bowel care (assisted defecation
procedure) frequency, and duration and
characteristics of stool.

B Medication use and potential effect on bowel
program.

(Scientific evidence—three level V studies for assess-
ment of symptoms, otherwise none; grade of recom-
mendation—C/expert consensus; strength of panel
opinion—strong)

The medical history should cover bowel function
prior to SCI because premorbid bowel function pro-
vides the foundation for a postinjury bowel care regi-
men. Medical conditions that affect bowel function
should be evaluated because preexisting laxative
dependency, diabetes, irritable bowel syndrome, lac-
tose intolerance, or inflammatory bowel disease can
affect transit time, can decrease the responsiveness of
the gut to medications, and can even predispose the
individual to life-threatening complications, such as
toxic megacolon.

Systematic assessment of the bowel program
facilitates problem identification and possible solu-
tion. The components include:

B Daily fluid intake.

B Diet (number of calories, grams of fiber,
frequency of meals, and amounts consumed).

[ | Activity level.

Time of day.

Frequency and type of rectal stimulation
(chemical, mechanical).

Facilitative techniques.

Components of bowel care (frequency,
assistance required, and duration).

Characteristics of stool (amount, consistency,
color, mucus, and presence of blood).

Medications to aid bowel function.
Difficulties with evacuation include:
[ | Delayed or painful evacuations.
Constipation.

[

[ | Hard, round stools that may be difficult to
evacuate.

[

[

Diarrhea.

Unplanned evacuations occuring between bowel
care.

When assessing GI function in individuals with
longstanding SCI, a review of systems should be car-
ried out during the history to elicit symptoms related
to GI complications. Three studies have examined GI
complaints of individuals with chronic SCI. Stone et
al. (1990a) reported that 27 percent of the subjects
experienced chronic GI problems that altered their
lifestyles or required chronic treatment. These com-
plaints included hemorrhoids (74 percent), abdominal
distention (43 percent), autonomic dysreflexia related
to the GI tract (43 percent), difficulty with bowel
evacuation (20 percent), and poorly localized abdomi-
nal pain (14 percent). The prevalence of GI com-
plaints increased with time after injury. Gore et al.
(1981) found fecal impaction to be the most common
complication in SCI. Right colonic impactions pre-
dominated with UMN bowel, and left colonic
impactions were more common with LMN bowel.
These authors also reported a higher than expected
incidence of gastroesophageal reflux, hiatal hernia,
and diverticulosis among individuals under 35 years
of age who were injured longer than 4 years. Kirk et
al. (1997) found that 76 percent of 171 subjects with
SCI reported one or more GI symptoms in the previ-
ous month. Common symptoms were bloating (53
percent), rectal bleeding (39 percent), and impaction
(13 percent). Early recognition of symptoms is
essential to prevent serious GI complications such as
abscess or perforation.



A number of medications commonly used by
individuals with SCI have the potential to alter bowel
function due to their mechanism of action. It is,
therefore, important to be aware of the individual’s
current medications when evaluating bowel function
and methods of bowel management. Unfortunately,
studies on the effects of such medications on bowel
function specific to individuals with SCI could not be
found. In general, the use of antibiotics can change
the balance of the colon microflora and result in soft
stool or diarrhea. Any medication that has anti-
cholinergic properties has the potential to slow bowel
motility, resulting in constipation or even adynamic
ileus. Drugs commonly used to manage a neuro-
genic bladder, such as oxybutynin and propantheline,
may decrease bowel motility. A number of antide-
pressant drugs, such as amitryptyline, also have anti-
cholinergic effects. Narcotic pain medications can
result in constipation, due to the slowing of bowel
motility. Certain medications used for the treatment
of spasticity in individuals with SCI also may have an
effect on bowel function. For instance, gastrointesti-
nal side effects can occur with dantrolene sodium.
Use of this drug may produce nausea, emesis, and
diarrhea, although the side effects are usually tran-
sient and can be avoided if the initial doses are low
and then increased gradually.

A physical examination should be done at the
onset of SCI and annually thereafter. The
examination should include:

[ | Complete abdominal assessment, including
palpation along the course of the colon.

Rectal examination.

Assessment of anal sphincter tone.

Elicitation of anocutaneous and
bulbocavernosus reflexes to determine if the
patient has UMN or LMN bowel.

B Stool testing for occult blood beginning at age 50.

(Scientific evidence—none, clinical practice guide-
lines for colorectal cancer screening; grade of recom-
mendation—C/expert consensus; strength of panel
opinion—strong [onset], moderate [annual])

Symptoms relative to the gastrointestinal tract
are often vague and increase in incidence after SCI.
Sensory deficits and motor limitations can prevent
individuals with SCI from recognizing problems that
might be detected by individuals who are neurally
intact. Periodic examinations can detect functional
changes, pelvic floor spasticity, colonic overdisten-
tion, carcinoma, and perianal lesions. Should such
findings emerge, appropriate interventions may limit
the severity and functional impact of gastrointestinal
complications.
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The purpose of the physical examination is to
confirm and quantify suspected colonic and pelvic
floor dysfunction, to screen for complications of neu-
rogenic bowel, and to devise a plan for adaptive
compensation for functional impairment (Stiens et
al., 1997). First, the abdomen should be inspected
for distention; then, presence of bowel sounds should
be noted. Percussion frequently reveals widespread
tympany, suggesting flatus retention. Abdominal
muscle relaxation can frequently be accomplished by
supporting the flexed knees with a pillow and gently
massaging the abdomen. Superficial palpation allows
assessment of the tone and voluntary control of
abdominal musculature. Deep palpation may reveal
the presence of masses, organomegaly, or high
colonic impaction (Wrenn, 1989). The examination
process also provides an opportunity to teach the
individual about colonic function and adaptive tech-
niques.

The neurologic examination will yield informa-
tion about the completeness of SCI and the extent of
damage to the upper motor neurons or lower motor
neurons. The examination should include assess-
ment of sacral reflexes, including anal tone, anocuta-
neous reflex, and the bulbocavernosus reflex (Stiens
et al., 1997). The anocutaneous reflex is contraction
of the EAS in response to touch or pin stimulus to
the perianal skin. The bulbocavernosus reflex is
elicited by pinching the dorsal glans penis or by
pressing the clitoris and palpating for bulbocaver-
nosus and EAS contraction (S2, S3) within the anal
canal. Positive anocutaneous and bulbocavernosus
reflexes suggest the presence of conus-mediated
reflex activity, or UMN bowel.

The rectal examination provides information
about sensation, sphincter innervation, stool in the
rectal vault, and the presence of hemorrhoids or
masses. If there is risk of autonomic dysreflexia, an
anesthetic lubricant should be considered. The
examining finger should be held firmly against the
anal verge to allow gradual passive relaxation of EAS
tone. As the EAS opens, the examining finger should
be pointed at the umbilicus and advanced toward the
rectal angle maintained by the puborectalis muscle.
The individual’s perception of the examining finger
should be elicited to determine presence of anorectal
sensation. The voluntary strength of the EAS and
puborectalis can be assessed by requesting the indi-
vidual to tighten the pelvic floor as if to prevent stool
from escaping. The puborectalis is palpated a few
inches inside the anal canal. Gentle pressure toward
the sacrum is applied to assess the puborectalis for
tone, strength, and spasticity. Strength should be
assessed (Wyndaele and Van Eetvelde, 1996).

The physical examination may be complemented
by basic laboratory studies. Annual stool testing for
occult blood is offered to patients age 50 and older
(Winawer et al., 1997). Stool examination for fecal
leukocytes, clostridium difficile toxin, ova and para-
sites, or other enteropathogens may be useful in
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diagnosing diarrhea with no obvious cause. A flat-
plate radiograph of the abdomen can be helpful in
confirming and quantifying fecal retention and mega-
colon (Nino-Murcia et al., 1990).

ASSESSMENT OF FUNCTION (DISABILITY)

4.

An assessment of knowledge, cognition, func-
tion, and performance should be conducted to
determine the ability of the individual to com-
plete bowel care or to direct a caregiver to com-
plete the procedure safely and effectively. The
assessment should include the following ele-
ments:

Ability to learn.

Ability to direct others.

Sitting tolerance and angle.

Sitting balance.

Upper extremity strength and proprioception.
Hand and arm function.

Spasticity.

Transfer skills.

Actual and potential risks to skin.

Anthropometric characteristics.

Home accessibility and equipment needs.

(Scientific evidence—YV; grade of recommendation—
C; strength of panel opinion—strong)

Most individuals with SCI are able to learn either
to perform or to direct bowel care, but individuals
with cognitive deficits may be unable to manage their
complete bowel program safely and effectively. To
manage a comprehensive bowel program, knowledge
of diet, normal bowel function, and bowel function
after SCI must be assimilated. Cognitive skills
include adequate memory, judgment, and problem-
solving skills to capably implement and follow
through on a comprehensive bowel program, as well
as manage potential problems. If the individual is
cognitively intact, he or she should be able to direct a
caregiver to complete the bowel care procedures safe-
ly and effectively, even if unable to perform these
tasks independently.

There is little scientific evidence on functional
assessment specifically related to bowel care. Using
a population-based survey, Berkowitz et al. (1992)
found that 36 percent of all individuals with spinal
cord injury reported a need for assistance with bowel
care. Individuals with tetraplegia were more than
three times as likely to report the need for assistance
than were those with paraplegia (59 percent com-

pared to 16 percent). In addition to level and com-
pleteness of injury, anthropometric characteristics,
such as weight, height, and arm length, also affect an
individual’s functional abilities. Furthermore, spastic-
ity may impede independent function and increase
risk for falls when completing bowel care in a seated
position. Typically, individuals with spinal cord
injuries from level C5 and above will be dependent
for all physical aspects of bowel care. Although indi-
viduals with C6 and C7 level injuries may perform
bowel care without assistance for related areas such
as clothing management and transfer skills, many opt
for assistance to save time and energy and prevent
frustration.

Should a caregiver be required to perform the
functions of bowel care, the physical characteristics,
cognitive ability, and endurance of the caregiver should
be considered. Optimally, caregivers should be sensi-
tive to the individual’s need for privacy and dignity.

Functional requirements will vary depending on
whether bowel care is completed in a seated or
recumbent position. Sitting tolerance commensurate
with the amount of time required for bowel care
should be established. Two hours of sitting tolerance
is usually sufficient. Individuals at high risk for skin
breakdown need to weigh the value of completing
bowel care in a seated position with the increased
risk for pressure ulcers over the sacrum, coccyx, or
ischial tuberosities (Nelson et al., 1994). A side-
lying position in bed may be necessary for individuals
who are unable to sit because of pressure ulcers or
another medical condition or for those who lack the
physical, environmental, or equipment resources
needed to complete bowel care safely in a seated
position. For people with limited sitting tolerance
and prolonged evacuation times, one option is to
insert a suppository while in a side-lying position,
then transfer to the toilet after 15 minutes or longer.
Transfer skills and transfer equipment are needed for
positioning on the commode or toilet. Sitting bal-
ance, truncal mobility, hand function, and use of the
arms are needed to manage clothing, as well as to set
up and perform bowel care procedures, such as digi-
tal stimulation, insertion of suppository, and comple-
tion of perianal hygiene.

Functional assessment for bowel care should
include home accessibility. Limitations in bathroom
accessibility may necessitate performance of bowel
care in another room. Modifications to the home may
improve accessibility, but can be expensive to make.
Bowel care equipment needs are based on the individ-
ual’s functional requirements and home accessibility.

Management of the Neurogenic Bowel
DESIGNING A BOWEL PROGRAM

5. The bowel program should provide predictable

and effective elimination and reduce evacuation
problems and gastrointestinal complaints. Bowel



programs should be revised as needed through-
out the continuum of care. (Scientific evidence—
two level V studies, one review article, and one
clinical textbook; grade of recommendation—C/expert
consensus; strength of panel opinion—strong)

The goals of a well-designed, effective bowel
program are to minimize or eliminate the occurrence
of unplanned bowel movements (Davis et al., 1986);
to evacuate stool at a regular, predictable time within
60 minutes of bowel care (Kirk et al., 1997; Zejdlik,
1992), and to minimize GI symptoms. Following
SCI, individuals may have partial or complete loss of
the ability to consciously feel stool in the rectum or
to initiate or delay defecation. A bowel program
helps compensate for these changes by providing for
predictable elimination and avoiding colonic overdis-
tention and fecal impaction.

Bowel programs consist of a number of compo-
nents, including timing and frequency of administra-
tion of bowel care, diet and fluid management, activity
level, rectal stimulation, and oral medications. Each
individual’s bowel program may include some or all of
these components. Bowel care (the process for assist-
ed defecation) consists of chemical or mechanical
stimulation of defecation, positioning, assistive tech-
niques, digital stimulation, and equipment. During the
first days and weeks following injury, utilization of and
adjustments in fluids, diet, positioning, and activity
may be restricted. For these reasons, even patients
with intact reflexes usually require stronger rectal
stimulants and/or manual evacuation during acute
care. A bowel program can take months to establish
and will require careful management to maintain.

Age-related colonic disease, such as diverticular
disease, may contribute to increased risk for gas-
trointestinal complications in individuals who are
older at SCI onset or who age with an SCI. White-
neck et al. (1992) reported that the frequency of gas-
trointestinal problems was greatest in the group age
60 and older at onset and those who were injured 30
years and longer. The frequency of GI complications
in chronic SCI (Gore et al., 1981; Kirk et al., 1997,
Stone et al., 1990a) and the potential for changes in
general health and social support indicate a need to
monitor bowel programs over the continuum of care
(see “Monitoring Program Effectiveness”).

Within established parameters of safety and
effectiveness, the design of the bowel program
should take into account attendant care, person-
al goals, life schedules, role obligations of the
individual, and self-rated quality of life. (Scien-
tific evidence—V; grade of recommendation—C;
strength of panel opinion—strong)

‘When a bowel management routine is being
designed, the individual with SCI is the most impor-
tant member of the rehabilitation team. Studies have
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shown that 27 percent to 6